Despite substantial progress in implementing HIV testing, challenges remain in achieving widespread uptake particularly in rural resource-limited settings. We sought to understand motivations for HIV testing in a community-based HIV testing programme in rural South Africa. We conducted a questionnaire survey in participants undergoing voluntary HIV testing within an ongoing community-based integrated HIV/tuberculosis intensive case finding programme at congregate rural settings. Participants responded to a six-item non-mutually exclusive motivations survey which included the topics of feeling ill, recent HIV exposure, risky lifestyle, illness in a family member, and pregnancy. Among 2068 respondents completing the survey, 1393 (67.4%) were women, median age was 40 years (IQR 19-56), and 1235 (59.7%) were firsttime testers. Among all testers, 142 (6.9%) were HIV-positive with median CD4 count was 346 cells/mm 3 (IQR 218-542). Community-based testing for HIV is acceptable and meets the needs of community members in rural South Africa. Motivations for HIV testing at the community level are complex and differ according to gender, age, site of community testing, and HIV status. These differences can be utilised to improve the focus and yield of community-based HIV screening.
Introduction
Human immunodeficiency virus (HIV) testing is the first step in the cascade of services leading to successful HIV treatment and prevention. 1 Despite great strides in improving access to HIV testing, highly affected countries in Africa still face challenges in achieving high uptake of voluntary counselling and testing for HIV (VCT). Testing for HIV is lowest in rural areas; a 2012 South African study found that only 32% of rural adults had been tested for HIV. 2 Intensive case finding (ICF) employing community-based VCT has been proposed as a strategy to expand acceptability of and access to VCT services in rural settings. 3, 4 If successful, the strategy could increase the number of individuals diagnosed with HIV. This would be an important first step to achieving earlier initiation of antiretroviral therapy, reducing morbidity and mortality, and potentially reducing HIV incidence among rural populations in sub-Saharan Africa. [5] [6] [7] [8] Research on barriers to and motivations for VCT in Africa has been predominantly limited to urban areas and in health care facility-based testing sites. Studies of urban facility-based VCT describe recent knowledge about HIV as the most common motivation for testing; other motivations include feeling ill, self-perceived risk, perceived infidelity, and confirmatory testing. 9, 10 In these settings, logistical 9 and social 10, 11 barriers can interfere with uptake of HIV testing. Existing rural studies of testing motivations have focused on health facility-based testing, and very little information has been published regarding reasons for HIV testing in community settings. 10, 11 Impoverished and difficult-toaccess rural populations, identified through community-based VCT, may differ significantly from those in urban areas and/or those self-selected by their use of health facility-based testing. 11 Finally, although information from existing studies is of value, none correlate motivations with the subsequent HIV test result.
To maximise the implementation of communitybased VCT, it is important to assess motivations for HIV testing as well as to understand motivations that correlate with HIV seropositivity. These may allow programme directors and health planners to further focus testing strategies, particularly in difficult-toreach rural communities. To improve the characterisation of populations using rural community-based VCT and maximise acceptability and yield, we evaluated motivations for HIV testing and explored their associations with demographic characteristics and HIV seropositivity in a community-based integrated HIV/tuberculosis (TB) screening programme in rural South Africa.
Methods Setting
This study was performed in the rural Msinga subdistrict of KwaZulu-Natal, home to 180,000 Zulu people, living in widely dispersed family compounds within a 2000 km 2 mountainous area. The district has an estimated HIV prevalence of 24.6%. 12 The area also suffers from high rates of HIV-associated drug-susceptible and drug-resistant TB. 13 The population is underserved and with difficult access to existing community health care facilities. The community is served by a 350-bed government district hospital, 16 primary care clinics, and three mobile clinics.
This study collected information regarding motivations for HIV testing nested within an ongoing community-based integrated HIV/TB ICF programme at congregate rural settings beginning in March 2010. 14 A team of nurses, VCT counsellors, and educators travelled to community sites throughout the subdistrict including social grant disbursement points, municipal events/health fairs, taxi/bus ranks, schools, and events organised by home-based care personnel. The team provided health education before inviting community members to be voluntarily tested for HIV and screened for TB. The population participating in the screening services represents a convenience sample of this rural population who attended these community congregate setting events. The TB DOTS programme and the HIV/AIDS/STD programme also provide services intermittently in the community. However, these community services remain separate and do not routinely integrate their TB and HIV services in the same manner as our programme. The Department of Health supported the planning and development of our community-based services to increase reach into the community for HIV and TB screening but did not contribute materially to its implementation.
This report will focus on the HIV screening component of the programme. Community members who chose to participate in the HIV screening were asked to provide verbal consent by a trained Zulu-speaking community health worker. After verbal consent was obtained, a standard questionnaire in Zulu to all screening participants collecting information on demographics, prior HIV testing, and current TB symptoms. Trained lay VCT counsellors conducted HIV counselling in isiZulu, the local language of the area, in a private, confidential location. After obtaining written consent, the counsellors performed HIV testing by rapid fingerstick; if positive, this was followed by a rapid confirmatory test. HIV-positive community members were offered phlebotomy for CD4 count by a nurse; blood specimens were brought to the hospital lab and processed. When the staff obtained results, community members were notified by phone or in person. Community members were counselled and referred for clinical care according to national guidelines. Community members who underwent voluntary HIV testing in this community-based service were requested to respond to a series of questions regarding their motivation for testing. Six nonexclusive potential motivations were each individually assessed in a yes-no format: (1) using the communitybased service to know HIV status, (2) feeling ill, (3) having known/suspected recent HIV exposure, (4) leading a risky lifestyle, (5) knowing a family member who was sick/dead, and (6) being pregnant. These six items were initially developed as indicators for monitoring and evaluation reporting to a funding agency of the community-based screening programme. During creation of the funder's report, the findings were identified as noteworthy, leading to the current paper. Although the monitoring and evaluation indicators were not initially based on a validated behavioural model, the questionnaire itself was patterned on a well-established and validated information, motivation, and behavioural model. 15 Ethical approval was obtained from the University of KwaZulu-Natal Biomedical Research Ethics Committee and Yale University School of Medicine.
Analysis
Responses from individuals 12 years and older undergoing HIV testing in the parent communitybased screening programme who answered all items were included in the analysis (Figure 1 ). Individuals were classified as HIV-negative and HIV-positive after testing. Among those testing HIV-positive, individuals were further classified as known HIV-positive, defined as those individuals who reported a previous positive HIV test, or new HIV-positive, defined as those individuals who denied a previous positive HIV test, either because they were first-time testers or they had previously tested negative.
All data analysis was conducted using SAS version 9.2 software (SAS Institute, Cary, NC). Descriptive analyses were conducted to determine the frequencies of each motivation overall and according to age, gender, community site, and HIV status. Univariate testing using t-tests and Chi-square tests was conducted to compare motivations by gender and age; Cochran-Mantel-Haenszel statistic was used to compare motivation by site of testing. A p-value <0.05 was considered significant.
Results

Respondent characteristics and HIV status
During the study period, 122 community sites were visited including 44 (36.1%) municipal events, 34 (27.9%) social grant disbursement points, 16 (13.1%) homebased care events, seven (5.7%) taxi ranks, 10 (8.2%) school events, and 11 (9.0%) other events. Among 2499 community members who were seen for integrated HIV and TB screening, 2287 (91.5%) accepted VCT while 212 (8.5%) declined VCT ( Figure 1 ); there were no significant demographic differences between these groups.
Of the 2287 HIV testers, 2068 (90.4%) responded to the motivations survey ( Figure 1 ). Of these, 1393 (67.4%) were women. Compared to the 219 individuals who tested for HIV but did not complete the motivations survey, survey respondents (n ¼ 2068) were younger (median age 40 versus 54, p < 0.01), less likely to be female (67% versus 79%, p ¼ 0.03), and less likely to be HIV-positive (6.9% versus 11.9%; p < 0.01). Overall, 142 individuals (6.9%) were found to be HIV-positive with median CD4 count 346 cells/ mm 3 (IQR 218-542). Comparing the 142 HIV-positive testers who took the survey with the 26 HIV-positive testers who did not, there were no significant demographic or CD4 cell count differences.
Among the survey respondents (n ¼ 2068), the median age was 40 (IQR 19-56), 67.4% were women, and 40.3% had tested for HIV previously. There was no significant difference between the 142 HIV-positive and 1926 HIV-negative respondents for median age, proportion of women, or history of HIV testing (Table 1 ). Women were more likely than men to have tested previously (43.5% versus 33.6%; p < 0.01).
Of 2068 screeners who completed the motivations survey, 97.4% reported wanting to use this community-based service to know their HIV status ( Table 2) . Additional reasons for testing included feeling ill (14.6%), leading a risky lifestyle (12.5%) and known/ suspected recent HIV exposure (9.4%), illness or death in a family member (5.3%), and pregnancy (0.5%). More than a quarter (26.3%) of respondents reported more than one motivation for HIV testing.
Women were more likely to be motivated to test because of feeling ill (16.0% versus 11.7% men, p < 0.01) and because a family member was sick or had died (6.2% versus 3.6% men, p ¼ 0.01) ( Figure 2 ). Men (15.1%) were more likely to be motivated by their risky lifestyle compared to women (11.2%, p ¼ 0.01). However, there was no difference between men and women's interest in being tested for HIV due to a known or suspected recent HIV exposure.
Predominant motivations also varied significantly by age ( Figure 3 ). Among those 50 years and older, the most common motivation for HIV testing was feeling ill (26.6%). Respondents aged 35-49 ascribed their decision to test to feeling ill, risky lifestyle, and known/suspected recent HIV exposure in approximately equal proportions. For younger respondents age 25-34 and 12-24 years, risky lifestyle was the predominant motivator (21.9% and 11.0%, respectively).
Motivations for HIV testing also varied by community site (Figure 4 ). Compared to all other sites, community members screened at taxi/bus ranks were more likely to report recent HIV exposure (27.8% versus 8.3%; p < 0.01) and risky lifestyle (36.5% versus 11.1%; p < 0.01). After adjustment for age group, gender, and HIV-positivity, the increased frequencies of these motivations among taxi/bus rank screeners remained significant.
Among the 142 (6.9%) individuals who tested HIV-positive, 124 (87.3%) were newly diagnosed and 18 (12.7%) were known to be HIV-positive ( Figure 1 ). There were no significant differences in median age (37 [IQR HIV testing for the first time. The repeat testers were more likely to be HIV-positive (6.8% versus 4.9%, p ¼ 0.08). Motivations for HIV testing did not differ by history of previous HIV testing. Importantly, motivations varied by HIV status. Compared to HIV-negative testers ( Figure 5 ), HIVpositive testers were significantly more likely to be motivated by feeling ill, having known/suspected recent HIV exposure, having a risky lifestyle, and having a family member who was sick or dead. HIVpositive testers were also significantly more likely to report greater than one motivation for testing (47.9% versus 22.7%; p < 0.001). HIV testers who already knew they were HIV-positive more frequently reported feeling ill compared to those newly diagnosed with HIV but this difference did not reach statistical significance (38.9 versus 22.6%; p ¼ 0.13).
Of note, a substantial proportion of both HIV-positive and HIV-negative screeners endorsed a positive symptom screen for tuberculosis. Presence of TB symptoms was significantly higher among those who, when screened, were HIV-positive (47.2% versus 38.0%; p < 0.03) ( Table 1 ).
Discussion
This study assessed motivations for HIV testing in a community-based integrated HIV and TB screening programme in rural South Africa. The findings demonstrated that providing community-based testing for HIV meets the needs of community members and that HIV testing is acceptable in this environment, confirming the work of van Rooyen and others. 16, 17 However, this study also importantly demonstrated that motivations for testing are complex and differ according to gender, age, site of community testing, and HIV status. Further, the findings identified a small proportion of individuals who are aware of their HIV-positive status but repeatedly sought testing services. This information may have value in targeting an array of venues for reaching different populations with HIV services and improving HIV screening yield.
This survey of motivations highlighted differences by gender, age group, and community site. With regards to gender, women were largely motivated by symptoms in themselves or in family members, compared to men who were frequently motivated because of risk behaviours, consistent with gender-specific motivations found in other studies. 18, 19 This is also consistent with local cultural patterns where individuals often have multiple concurrent sexual partners; men tend to have higher rates of such partnerships than women. 20, 21 Genderspecific health education and designing gender-specific risk reduction interventions may be helpful. VCT services should adapt their approach in different demographic groups to target higher risk populations. Motivation data also varied considerably by community site, which may yield screeners with different demographic characteristics. For example, VCT services at taxi ranks tended to attract younger people who were motivated by perceptions of risky behaviour, while grant disbursement sites were characterised by older individuals who primarily reported feeling ill. This highlights the potential value of exploring a broad array of venues for community-based VCT in order to reach a maximal group of interested screeners. The results highlight the fact that despite the presence of the traditional facility-based government health care system, community members are missed for HIV screening through mostly health facility-based HIV testing strategies; local residents in this rural setting sought and used services from our community-based team. Future research should explore the different demographic groups at each of these sites and the impact on yield of HIV-positive individuals in order to design the most effective community-based VCT initiatives.
Another important contribution of this study is a quantification of motivations for screening. The presence of a large number of screeners in our study with multiple screening motivations indicates that the reasons for testing among community members in rural South Africa are complex. Although literature exists about the yield of community-based HIV testing in sub-Saharan Africa, reports of motivations for HIV testing other than desiring to know serostatus are limited. 2 Mulogo et al. in rural Uganda found a <2% prevalence of any motivation other than desire to know serostatus among facility-based testers and a <4% prevalence of any motivation other than desire to know serostatus or being asked to participate in the study among home-based testers. 11 The other choices available for testing motivation were similar in content to those in our study. In our study, however, over 25% reported other motivations for testing; among those found to be HIV-positive, close to 50% affirmed other motivations. These findings may reflect differences in survey methodology and execution in our community-based setting or a greater appreciation in our community of complexity of motivations and selfrecognition of reasons to test.
Of note, the oldest age group ascribed interest in testing to feeling ill, while those who were 35-49 years of age attributed interest in testing in similar proportions to feeling ill, risky lifestyle, and recent HIV exposure. This may reflect the differences in understanding of HIV transmission among different age groups or may reflect increases in risk behaviour in younger age groups.
The greater frequency of risk-related motivations among those screeners found to be HIV-positive indicates that rural community members recognise risk factors for HIV transmission and perceive this risk in their own behaviour. Previous data from the same study site indicate that both users and non-users of the ICF service have high levels of knowledge of HIV cause (>80% affirming that it is a virus) and transmission (>70% affirming that it can be spread by sex, blood, childbirth, and breastfeeding). 22 Similarly, other studies have demonstrated the connection between acceptance of testing and both self-perception of risk and knowledge of HIV. [23] [24] [25] Pregnancy was a very rare motivation for testing, which may indicate that antenatal clinic services have achieved widespread HIV testing in this high-risk population.
Another important finding of this study is that two HIV-positive populations were motivated to use the community-based HIV testing service: those not previously known to be HIV-positive and a second poorlyappreciated population of community members who were attracted to the service although already aware of their HIV-positive status. This is one of few studies to describe a substantial sub-population of previously known HIV-positive individuals accessing a community-based HIV testing service. In our study, nearly 13% of individuals testing HIV-positive already knew their status but still requested a repeat HIV test. Anecdotally, community members reported that they wished to confirm their diagnosis after previous testing or after attempting 'cure' with traditional medicine, but a more systematic evaluation of this group's testing motivations is needed. A substantial number (n ¼ 83) of users of this community-based integrated TB and HIV screening service reported positive HIV status and declined an HIV test ( Figure 1) ; since they did not test for HIV, their motivations for using the community-based service were not assessed. However, these patients requested services including blood draw for CD4 cell count, tuberculosis screening, and other general health consultations/referrals (including STI symptoms and TB symptoms) despite having access to these services through the government health care system.
The information obtained in this study contributes to the limited literature on community-based VCT in rural and resource-limited settings in sub-Saharan Africa and has implications for programme service design, implementation, and cost-effectiveness estimates. The fact that a substantial number of HIVpositive community members sought out these services from a community-based programme indicates that there may be value to bundling a broader array of primary care services with community-based HIV testing. In particular, the patients identified with HIV had a high frequency of having a positive TB symptom screen, supporting programmatic integration of HIV and TB screening services, and emphasising the need for widespread TB symptom screening in high prevalence areas. Community members may value additional primary care services including those for noncommunicable diseases, but this requires further study.
This study is unique in that we are able to correlate motivations for community-based HIV testing with the subsequent HIV test result. The HIV testing motivations reported and their correlation with HIV-positive status offer important insights into both the community member's self-perception of HIV risk and the value of community-based case finding for HIV. The reasons why community members in resource-limited settings decide to pursue HIV testing are critical to understand in order to more widely implement the communitybased HIV testing strategy and improve overall HIV awareness, uptake of HIV testing, identification, and linkage to care. In addition to the exploration of demography and motivation of screeners, the strengths of this study include the focus on neglected and difficultto-reach rural populations, the large number of respondents, survey completion in the vast majority of HIV testers (90.4%), the variety of community sites visited, and the consistent documentation of patients' previous HIV status.
There are limitations to this study. Socioeconomic variables that may have affected testing behaviour were not assessed at the time of HIV testing. Although highly informative, the motivation questions were developed from indicators required by a funder which were not grounded in a behavioural model. In addition, the use of the screening service by known HIV-positive community members was not anticipated, and, as a consequence, the survey was not designed to explore this sub-population's motivations for using our service. Nevertheless, it is important that this group has been identified and that the need for more rigorous future study of their HIV testing motivations be appreciated. This programme was not designed to sample a representative proportion of the population but represents a convenience sample; therefore the results may not be generalisable. In addition, since we have not collected information from non-participants, we cannot comment on acceptability of the services beyond the large number of local residents who chose to participate.
Conclusions
The expansion of community-based VCT services in high HIV burden countries should take into account the motivations and needs of community members in order to most effectively serve hard to reach populations such as those in rural areas. By better defining and exploring the reasons why community members were interested in and used our community-based screening strategy, we have provided new information to improve the focus and yield of community-based screening in this rural area and beyond. In this study, we determined that a diverse population with a variety of motivations for screening is attracted to and accepting of community-based VCT services. In addition, motivations for testing differ by demographic characteristics, which may inform design and more efficient targeting of community-based testing services. Further, the study identified two HIV-positive populations, newly-and previously-diagnosed HIV-positive community members; distinctions between them and the needs of each require further study. Lastly, the results suggest the need to broaden and expand community-based services beyond HIV testing alone to a more comprehensive continuum of HIV and non-HIV primary care services, with strengthened linkage to existing primary care and HIV services.
